S2
Unless otherwise noted, all reagents were obtained from commercial suppliers and used without further purification.
2-gem-dibromovinylphenols, 1 2-gem-dibromovinylthiophenols, 1, 2 2-gem-dibromovinylanilines, 3 n-benzylictheophylline, 4 n-butyl theophylline, and 1-methylbenzimidazole 5 were prepared according to the literature procedures. Solvents were dried over CaH 2 (NMP, DMF or DMSO) or sodium (dioxane or toluene), and freshly distilled prior to use.
Unless otherwise indicated, all syntheses and manipulations were carried out under N 2 atmosphere.
II. General procedure for one-pot synthesis of benzofused heteroaryl azoles
A flame-dried Schlenk test tube with a magnetic stirring bar was charged with CuI (9.5 mg, 0.05 mmol), 1,10-phenanthroline (9.0 mg, 0.05 mmol), t-BuOLi (120 mg, 1.5 mmol), azole (0.25 mmol), gem-dihaloolefin (0.5 mmol), and dioxane (1.0 mL) under N 2 . The reaction mixture was stirred for 10 min at room temperature, and then heated at 140 °C for 30 h. The reaction mixture was then cooled to ambient temperature, diluted with 20 mL of CH 2 Cl 2 , filtered through a celite pad, and washed with 10-20 mL of CH 2 Cl 2 . The combined organic extracts were concentrated and the resulting residue was purified by column chromatography on silica gel to provide the desired product. 
2-(Benzofuran-2-yl)-5-(4-fluorophenyl)-oxazole (3e)
Following the general procedure, the reaction mixture was stirred for 10 min at room temperature, and then heated at 140 °C for 30 h. Purification via silica gel column chromatography (petroleum ether/EtOAc = 6/1, v/v) afforded the desired product as a yellow solid (91% 
2-(Benzofuran-2-yl)-1-methylbenzoimidazole (3g)
Following the general procedure, the reaction mixture was stirred for 10 min at room temperature, and then heated at 140 °C for 30 h. Purification via silica gel column chromatography (petroleum ether/EtOAc = 6/1, v/v) afforded the desired product as a white solid (68% 
8-(Benzofuran-2-yl)-7-butyl-1,3-dimethylxanthine (3j)
Following the general procedure, the reaction mixture was stirred for 10 min at room temperature, and then heated at 140 °C for 30 h. Purification via silica gel column chromatography (petroleum ether/EtOAc = 5/1, v/v) afforded the desired product as a yellow solid (78% 
8-(Benzofuran-2-yl)-7-butylpurine (3k)
Following the general procedure, the reaction mixture was stirred for 10 min at room 
2-(Benzofuran-2-yl)-5-phenyl-1,3,4-oxadiazole (3l)
Following the general procedure, the reaction mixture was stirred for 10 min at room temperature, and then heated at 140 °C for 30 h. Purification via silica gel column chromatography (petroleum ether/EtOAc = 15/1, v/v) afforded the desired product as a white solid (73% 
2-(5-Chlorobenzofuran-2-yl)-benzothiazole (4b)
2-(5-Chlorobenzofuran-2-yl)-1-methylbenzoimidazole (4c)
Following the general procedure, the reaction mixture was stirred for 10 min at room temperature, and then heated at 140 °C for 30 h. Purification via silica gel column chromatography (petroleum ether/EtOAc = 6/1, v/v) afforded the desired product as a 
8-(5-Chlorobenzofuran-2-yl)-1,3,7-trimethylxanthine (4d)
Following the general procedure, the reaction mixture was stirred for 10 min at room temperature, and then heated at 140 °C for 30 h. Purification via silica gel column chromatography (petroleum ether/EtOAc/acetone = 6/1/1, v/v) afforded the desired product as a yellow solid (56%). mp: >250 °C. 
2-(5-Methylbenzofuran-2-yl)-benzoxazole (4g)
2-(5-(tert-Butyl)benzofuran-2-yl)-1-methylbenzoimidazole (4h)
2-(Benzothiophen-2-yl)-5-phenyloxazole (4j)
Following the general procedure, the reaction mixture was stirred for 10 min at room temperature, and then heated at 140 °C for 30 h. Purification via silica gel column chromatography (petroleum ether/CH 2 Cl 2 /EtOAc = 20/2/1, v/v) afforded the desired product as a yellow solid (80% 
IV. Procedure for one-pot synthesis of 2-(indol-2-yl)-benzothiazole 4l

